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Study area
127
The investigation area is located in the Majella National Park (Abruzzo, central Italy; Fig. 1 , Table   128 1). The National Park, extending approximately 740 km 2 , was established in 1991. Four study sites
Cellulose and lignin extraction 158
The samples were air-dried at room temperature, cut-milled to 4 mm (Retsch mill), aliquoted into 159 sterile Falcon tubes (50 mL) and stored at 4°C until further processing. Cellulose extraction started 160 with weighing the powdered samples into Teflon pockets (10 mg) (Leavitt and Danzer, 1993; 161 Fravolini et al., 2016) . At first, the samples were washed in a 5% NaOH solution, two times at 60
162
°C. Thereafter, they were washed another three times, using a 7% NaClO2 solution and 96%
163
CH3COOH at 60 °C, until the pH was in the range between 4 and 5. This procedure extracts lignin 164 from the wood samples. The pockets were dried in the oven at 50 °C; the cellulose content was 165 determined as the difference between the initial weight and that of dried samples.
166
The total lignin and the Klason lignin, which is insoluble in strong acid (Dence and Lin, 1992) , 167 were then measured. The Klason lignin was obtained using a sequential extraction. The method 168 started with the extraction of water-soluble compounds (Dence and Lin, 1992) . Ultrapure water (80 169 °C) was added to 1 g of each sample and stirred 3 times (each time 15 min.). After each washing, 170 the samples were centrifuged for 10 min at 4500 rpm, dried in the oven at 80 °C, and washed three 171 times with 5 ml of ethanol. They were centrifuged again (10 min at 4500 rpm) and the supernatant 172 was discarded. Thereafter, ethanol was again added to the sample and then filtered. The filters were 173 dried over night at 60 °C. In a next step, 3 ml of a 72% H2SO4 solution were added to 300 mg of the 174 filter cake, stirred, 84 ml of ultrapure water added, and put into the autoclave for 1 h at 120 °C. This and lignin is given as mass (concentration of cellulose and lignin  deadwood mass).
The decay rate can be estimated by the density loss or mass loss of deadwood during a specific time 183 period (e.g., Busse, 1994; Melin et al., 2009 where xt is the density or mass of wood blocks at a given time (t), and x0 is the initial density or 189 mass (Jenny et al., 1949; Olson, 1963 where t1/2 is the half-life and k is the decay constant (obtained from the exponential regression 201 curve).
202
In addition to equation 1, the decay rate constants were estimated on the basis of the mass loss 203 within the observation period, using an exponential regression approach, automatically displaying a 204 decay constant.
206
Soil parameters
Soil samples were taken from 0 to 5 cm, inside the mesocosms, then air-dried at room temperature 208 and sieved at 2 mm. Soil pH (H2O) was determined using a soil:solution ratio of 1:10. Total C and 209 N contents were analysed in dried samples, using a CN analyzer (TruSpec CHN; LECO, Michigan, 210 U.S.A.). Particle-size was assessed following the pipette procedure according to Indorante et al.
211
(1990). Soil bulk density was determined according to Grossman and Reinsch (2002) . Humus forms 212 were determined in the field, according to Zanella et al. (2011) . 
Statistical analysis
215
The statistical analyses were performed using the IBM SPSS Statistics 21 software (IBM, Chicago,
216
IL, USA). The data distribution was tested using a Shapiro Wilk test. If the test indicated a normal 217 distribution of the data, a t-test or an analysis of variance (ANOVA) was then carried out. In the 218 case of non-normal data distribution, the Mann-Whitney (U-test) or Kruskal-Wallis tests were used 219 to detect differences along the altitudinal gradient and, in particular, between the north-and south-220 facing sites. Considering that some of the datasets showed a non-normal distribution, the Spearman 221 rank correlation coefficient was applied. A correlation analysis was carried out to infer the influence 222 of environmental conditions (soil, climate) on cellulose, lignin and deadwood decay. All the 223 statistical tests were carried out using a level of significance of 0.05.
225
Results
226
Decay rates and half-lives
227
During the one-year study, wood mass, cellulose and lignin changed significantly in all the study 228 sites (Figs. 1, 2 and 3) . In all cases, a distinct (wood mass, cellulose and lignin) loss was recorded.
229
The k-values of wood blocks, lignin and cellulose were estimated using the single negative 230 exponential model and an exponential regression curve approach from which also a k-value can be 231 derived ( The field mesocosms proved to be very useful in assessing and monitoring the initial phases of assume that such a time lag has occurred. Differences in wood decay between studies can be due to 304 specific site conditions and species-site combinations, in which the decomposition started. In 305 nature, a certain proportion of deadwood may stay upright for many years before it falls on the 306 forest floor (e.g., trees killed by insects). A tree infected by rot fungi may fall down only a few 307 years after its death and is subject to a much faster decay rate (Stouranet and Rolstad, 2002) .
308
Temperature and precipitation were key variables in early stages of deadwood decay (Table 4) .
309
A negative relationship between the decay constant of wood blocks and air temperature was found 310 in our study. Along the climosequence, the cooler the climate the faster was the decay rate of lignin (not significant for cellulose and deadwood invertebrate decomposers and microbial activity reduce wood particle size, and the consequently 345 higher surface-to-volume ratio results in faster decomposition (Harmon et al., 1986) .
346
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